S2: DFT analyses of ionization potential of D2 and electron affinity of PCBM with CAM-B3LYP/6-31+G*
We calculated energies of charge transfer states of D2/PCBM as the differences between ionization potential (I P ) of D2 and electron affinity (E A ) of PCBM, where these ionization potential and electron affinity were calculated by the delta SCF method. Then, by comparing the energy of the charge transfer state by DFT/CAM-B3LYP/6-31+G* with one by DFT/CAM-B3LYP/6-31G*, we estimated numerical correction to the TDDFT/CAM-B3LYP/6-31G* results by adopting larger basis function, 6-31+G*, because TDDFT/CAM-B3LYP/6-31+G* calculations demand extremely large computer resources. Even in DFT/CAM-B3LYP/6-31+G* calculations, it was not accomplished to satisfy the convergence criterion of SCF for systems consisting of more than 100 atoms like D2/PCBM. The results are summarized in Table S2-1 and then we estimated the numerical correction as 0.19 eV even for the charge transfer state.
I P of D2 /eV E A of PCBM /eV I P -E A /eV DFT/CAM-B3LYP/6-31G* 6.07 1.67 4.40 DFT/CAM-B3LYP/6-31+G* 6.32 2.11 4.21 Table S2 -1: Ionization potential (I P ) of D2, electron affinity (E A ) of PCBM, and difference of them.
Both DFT/CAM-B3LYP/6-31G* and DFT/CAM-B3LYP/6-31+G* are adopted to calculated I P and E A S3: TDDFT analyses of excited states of PCBM/D1 -PCBM/D5 with CAM-B3LYP/6-31G* Table S3- 
